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(54) A method of recording realtime data and a realtime data recording apparatus 



(57) Realtime data is recorded on a disc at a unit of 
cluster including successive sectors When an error oc- 
curs in recording, the realtime data to be recorded in 
one cluster is relocated at another cluster, wherein suc- 
cessive sectors in each cluster are physically nearly ar- 
ranged, so that movement o( head is reduced when an 
■ error occurs and realtime data is recorded without losing 
the realtime data and without waiting. The area record- 
ing medium may be scanned to detect an error in re- 



cording during an idle interval The idle interval is de- 
tected in accordance with the request interval of storing 
or reproducing and writing and reading execution time 
A bil map table for storing used status and defect status 
may be recorded on the area recording medium. Logical 
sector address in a sector may be converted into a phys- 
ical sector address such that sectors indicated by the 
physical sector address converted from the logical sec- 
tor address in a cluster are physically nearly located on 
the area recording medium. 
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Description 

[0001] This invention relates to a method o1 recording 
realtime data and a realtime data recording apparatus 
[0002] A method of recording realtime data is known. 
Moreover, a method of setting an alternative sector is 
disclosed in Japanese patent application provisional 
publication No. 5-2B646. Figs. 5A and 5B are illustra- 
tions showing such a prior art operation. In this method, 
when a delective sector51 is detected in the disc device, 
the defective sector 51 is skipped and the data is stored 
but shifted in the sectors ahead and the spare sector 
except defected sector. 

[0003] The aim ot the present invention is to provide 
a superior method of recording realtime data and a su- 
perior realtime data recording apparatus. 
[0004] According to the present invention there is pro- 
vided a method of recording realtime data on an area 
recording medium, including the steps of: (a) recording 
ihe realtime data on the recording medium to locate the 
lealtime data at unit of a cluster including successive 
sectors physically nearly located each other on the re- 
cording medium; (b) detecting errors in recording the re- 
altime data; and (c) in response to the errors, relocating 
the defective clusters, where the errors are detected, to 
another new clusters by recording 
[000S] In this method, assuming that the error is de- 
tected at L ,h sector at the one sector, L being a natural 
number, the method further includes the steps of tern 
porally storing the real time data with a buffer memory 
to record the real time data on the recording medium. 
The successive realtime data from the buffer memory is 
recorded on the area recording medium at the another 
cluster from the L ,h sector of the another cluster in re- 
sponse to the error, and the recorded data is read at the 
one cluster and recorded to the another cluster from the 
first sector to (1-1 ) ,h sector In the method, the succes- 
sive sectors in each of the clusters have monotone in- 
creasing physical sector numbers. 
[0006] According to this invention, there is provided a 
first realtime data recording apparatus including: a stor- 
ing circuit including an area recording medium for stor- 
ing realtime data at a unit of cluster including successive 
sectors which are physically nearly located; a bit map 
table for defect status and used status of the clusters; a 
link table for generating a link of the clusters in accord- 
ance with the bit map table to provide a file of the real- 
time data; a file access control circuit for operating the 
storing circuit to store the realtime data in response to 
a recording request; and an error detecting circuit re- 
sponsive to the area storing circuit for detecting an error 
in storing the realtime data, wherein the file access con- 
trol circuit relocates the realtime data at a first cluster of 
the clusters to a second cluster of the clusters which is 
physically near the first cluster in response to the error 
detecting circuit in accordance with the bit map table and 
the link table. 

[0007] In the first realtime data recording apparatus. 



the bit map table comprises a semiconductor memory. 
[0008] In the first realtime data recording apparatus, 
the area recording medium further stores data of the bit 
map table. 

5 [0009] In the first realtime data recording apparatus, 
the file access control circuit operales the storing circuit 
to store the realtime data with logical address of the clus- 
ter, the realtime data recording apparatus further includ- 
ing converting circuit for converting the logical address 

10 to physical address, the storing circuit storing the real- 
time data with the physical address of the cluster, the bit 
map table controlling defect stalus and used status of 
the clusters with the logical or physical address of the 
cluster; 

15 [0010] In the first realtime data recording apparatus, 
the successive sectors in each of the clusters have mon- 
otone increasing physical sector numbers. 
[0011] According to this invention, there is provided a 
second realtime data recording apparatus including: a 

2° storing circuit including an area recording medium for 
recording and reading realtime data at a unit of cluster 
including successive sectors at storing and reading data 
rates, the successive sectors being physically nearly lo- 
cated each other; a bit map table for storing defect status 

25 and used slatus of the clusters; a link table for generat- 
ing a tile and a link of the clusters in accordance with 
the bit map table; a file access control circuit for operat- 
ing the storing circuit to record or read the realtime data 
in response to a request; an idle interval detecting circuit 

30 for detecting an idle interval in storing or reproducing 
the realtime data in accordance with the writing and 
reading execution time and the request interval; and an 
error detecting circuit responsive to the idle interval de- 
tecting circuit for detecting an error in a cluster. The file 

35 access control circuit relocates the realtime data at a 
tirst cluster of the clusters to a second cluster of the clus- 
ters which is physically near the first cluster in response 
to the error detecting circuit in accordance with the bit 
map table and the link table. 

40 [0012] In the second realtime data recording appara- 
tus, the file access control circuit may compensate the 
link table in response to the error detecting circuit in ac- 
cordance with the bit map table to inhibit to use the clus- 
ter in which the error is detected. 

« [001 3] In the second method, the successive sectors 
in each of the clusters have monotonically increasing 
physical sector numbers. 

[0014] According to this invention, there is provided a 
third realtime data recording apparatus including: a disc 

so drive unit including: a storing circuit including an area 
recording medium for storing realtime data at a unit of 
cluster and data of a bit map; a converting circu it for con- 
verting between logical sector address and physical 
sector address such that sectors indicated by the phys- 

ss ical sector address converted from the logical sector ad- 
dress in a cluster are physically nearly located on the 
area recording medium; a bit map storing circu it for stor- 
ing defect status and used status of the sectors with the 
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physical address in the area recording medium as the 
bit map table; and an error detecting circuit responsive 
to the storing circuit for detecting an error in storing the 
realtime data; a link table for generating a link of the clus- 
ters in accordance with the bit map table via the con- 
verting circuit to provide a file of the realtime data; and 
a file access control circuit for operating the storing cir- 
cuit to store the realtime data with the logical sector ad- 
dress in response to a recording request, wherein the 
file access control circuit relocates the defective first 
cluster of the clusters to a second cluster of the clusters 
with the logical sector address with the logical sector 
address in response to the error detecting circuit in ac- 
cordance with the bit map table and the link table. 
[001 5] The aim and features of the present invention 
will become more readily apparent from the following 
detailed description taken in connection with the accom- 
panying drawings in which: 

Figs. 1A and 1B are illustrations of this invention 

showing an operation of skipping an error occurring 

cluster on an area recording medium; 

Fig 2 is a block diagram of a realtime data recording 

apparatus according to a first embodiment; 

Fig. 3 is a block diagram of a realtime data recording 

apparatus of a second embodiment; 

Fig. 4 is a block diagram of a realtime data recording 

apparatus according to a third embodiment; and 

Figs. 5A and 5B are illustrations showing a prior art 

operation. 

[0016] The same or corresponding elements or parts 
are designated with like references throughout the 
drawings. 

[0017] Prior to describing embodiments of this inven- 
tion, a concept of this invention will be described briefly. 
[0018] Figs. 1A and 1B are illustrations of this inven- 
tion showing an operation of skipping an error occurring 
cluster on an area recording medium. 
[0019] In Figs. 1A and 1B, each cluster includes N 
sectors which are physically near each other on the area 
recording medium. N (cluster size) is a natural number 
more than one The area recording medium may com- 
prise a hard disc or an optical disc for example. II a hard 
disc or an optical disc is used as the area recording me- 
dium, logical sectors are successively generated from 
the peripheral track of the area recording medium and 
are sectioned every N sectors to provide clusters The 
cluster size N or the access size is determined to provide 
a data rate necessary for recording and reproducing vid- 
eo and audio data with chained clusters (file). If the ac- 
cess size is large, a movement of the head is reduced, 
so that a high data transfer rate is provided. On the other 
hand, a small access size results in decrease in data 
throughput or the available recording capacity. Accord- 
ingly, the cluster size N and the access size is deter- 
mined to provide the data transfer rate required to read 
and record the audio data and video data. The access 



size is an arbitrary number of clusters. More specifically, 
the access size is positive integer times the cluster size 
N. 

[0020] In Figs. 1 A and IB, K is a variable indicating 
s relative sector number in a cluster. 

<FIRST EMBODIMENT* 

[0021] Fig. 2 is a block diagram of a realtime data re- 

«> cording apparatus according to a first embodiment. 
[0022] The realtime data recording apparatus of the 
first embodiment includes an audio and video data re- 
cording and reproducing control circuit 21, a file access 
control circuit 22, a drive control circuit 23, a disc drive 

is unit 24, a cluster link table 25, and a cluster bit map 26 
which comprises a semiconductor memory. 
[0023] Audio and video data (AV data) is inputted to 
the audio and video data recording and reproducing 
control circuit 21 in a recording mode. The audio and 

so video data recording and reproducing control circuit 21 
controls recording in response to a recording request 
and controls reproducing AV data in response to a re- 
producing request (a reproducing mode). In the repro- 
ducing mode, the audio and video data recording and 

25 reproducing control circuit 21 outputs AV data read from 
the disc drive unit 24. 

[0024] In the recording mode, the file accessing con- 
trol circuit 22 generates a file, that is, a chain of clusters 
in the cluster link table 25 with reference to the cluster 

30 bit map 26 to store the audio dala and ihe video data, 
wherein the chain represents cluster number data of 
clusters used in the f i le and the order of the clusters used 
in the file. The file accessing control circuit 22 registers 
the chain (link) as a file in the cluster link table 25. The 

35 cluster bit map 26 stores using status and inhibit or de- 
fect status of clusters. 

[0025] In response to a recording request, the file ac- 
cess control circuit 22 operates the drive control circuit 
23 to record the AV data from the audio and video data 

40 recording and reproducing control circuit 21 into the disc 
drive unit 24. The disc drive unit 24 stores the AV data 
from the drive control circuit 23 on the area recording 
medium 11 in accordance with the cluster data from the 
file access control circuit 22. 

45 [0026] During recording, the disc drive unit 24 detects 
an error in recording. When the disc drive unit 24 detects 
an error in recording, the disc drive unit 24 informs the 
file access control circuit 22 via the drive control circuit 
23 of the error, that is, error data which includes error 

50 status and a logical address of the error sector. 

[0027] In Fig. 1 A, an error occurs at a sector of which 
sector number is K. Then, the file access control circuit 
22 stops writing the AV data from the buffer memory 22a 
and assigns one more cluster to the chain and stores a 

55 defect mark data in the cluster bit map table 26 to inhibit 
to use the cluster in which the error occurs. The position 
on the area recording medium 11 of the added cluster 
in the chain (link) is determined at will. The file access 
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control circuit 22 temporally stores the cluster number 
where the error occurs, a relative sector number where 
the error occurs, and the relocated cluster number. 
[0028] Next, the head is controlled to access the fol- 
lowing cluster (L + 1 ). The file access control circuit 22 
reads the buffer memory 22a, and records the realtime 
data from the sector K of the following cluster (L + 1), 
when the head reaches the sector K of the following 
cluster (L + 1). 

[0029] In an idle interval or after recording, the fite ac- 
cess control circuit 22 copies the recorded data on the 
sector (K = 1 ) to the sector (K - 1) ol the cluster L at the 
sector (K = 1 ) to the sector (K - 1 ) of the cluster (L + 1 ), 
so that the realtime data at the cluster L is relocated at 
the cluster (L + 1). Next, the file access control circufl 
22 stores defect mark data on the cluster bit map 26 and 
erases the cluster number, the relative sector number, 
and the relocated cluster n umber which were temporally 
stored by the file access control circuit 22. 
[0030] When any other error occurs during the copy 
ol those sectors, mentioned cluster reallocating opera- 
tion is executed recursively. 

[0031] As mentioned, realtime data is recorded on the 
area recording medium 11 , at a unit of cluster including 
N sectors of which physical sector addresses increase 
in a monotone increasing function. When an error is de- 
tected during recording, that is, a defected cluster is de- 
tected, a spare cluster is prepared The remaining real- 
time data to be recorded at the cluster where the error 
occurs is recorded at the corresponding sector at the 
following cluster. The cluster where the error occurs is 
registered as a defected clusterto inhibit to use it. During 
idle interval, or after recording a series of the realtime 
data, the realtime data recorded at the cluster where the 
error occurs is copied at the former sectors at the fol- 
lowing cluste r. This makes it possible toprovide the clus- 
ter size N or the access size required for a continuous 
data transfer rate of the realtime data. When an error 
occurs in recording, increase in sector accessing is sup- 
pressed because the realtime data is recorded physi- 
cally nearly located sectors. That is, relocating the real- 
time data to be recorded at one sector is performed at 
a large unit (cluster) to reduce movement of the head, 
so that data transfer rate necessary tor recording and 
reproducing realtime data is provided irrespective of the 
number of errors in recording. 

<SECOND EMBODIMENT 

[0032] Fig. 3 is a block diagram of a realtime data re- 
cording apparatus of a second embodiment. 
[0033] The realtime data recording apparatus of the 
second embodiment includes an audio and video data 
recording and reproducing control circuit 31, a file ac- 
cess control circuit 32, a drive control circuit 33, a disc 
drive unit 34, and a cluster link table 35. The disc drive 
unit 34 includes a logical-to-physical-address conver- 
sion circuit 36, a cluster bit map control circuit 37, an 



area recording medium 11 , and an error detecting circuit 
39. The area recording medium records data of a cluster 
bit map 38 in addition to the realtime data. 
[0034] Audio and video data (AV data) is supplied to 

s the audio and video data recording and reproducing 
control circuit 31 in a recording mode. The audio and 
video data recording and reproducing control circuit 31 
controls recording in response to a recording request 
and controls reproducing AV data in response to a re- 

10 producing request (a reproducing mode). In the repro- 
ducing mode, the audio and video data recording and 
reproducing control circuit 31 outputs AV data read from 
the disc drive unit 34. 

[0035] In the recording mode, the file accessing con- 
's trol circuit 32 generates a file, that is. a chain (link) of 
clusters in the cluster link table 35 with reference to the 
cluster bit map 38, wherein the chain represents cluster 
number data ot clusters used in the file and the order of 
the clusters used in the file. The file accessing control 
20 circuit 32 registers the chain (link) as a file in the cluster 
link table 35 with logical sector data. The cluster bit map 
38 stores using status and defect status of clusters with 
physical sector address. The cluster bit map control cir- 
cuit 37 controls the cluster bit map 38. That is, the cluster 
zs bit map control circuit 37 records data of the cluster bit 
map 38 with physical sector address on the area record- 
ing medium 11 to renew the data of the cluster bit map 
38. 

[0036] The logical-to-physical-address converting cir- 

30 cuit 36 converts logical sector address from the file ac- 
cess control circuit 32 via the drive control circuit 33 into 
physical sector address, wherein the sectors converted 
from the logical sector address in a sector are physically 
nearly located on the area recording medium 11. The 

55 disc drive unit 34 records the realtime data with physical 
sector address converted from the logical sector ad- 
dress from the fileaccess control circuit 32 The physical 
sector address from the cluster bit map 38 is also con- 
verted into the logical sector address which is sent to 

to the file access control circuit 32. 

[0037] In response to recording request, the file ac- 
cess control circuit 32 operates the drive control circuit 
33 to record the AV data from the audio and video data 
recording and reproducing control circuit 31 into the disc 

4$ drive unit 34. The disc drive unit 34 stores the AV data 
from the drive control circuit 33 on the area recording 
medium 11 in accordance with the cluster data from the 
file access control circuit 32. 

[0038] During recording, the disc drive unit 34 detects 
50 an error in recording with the error detection circuit 39. 
When the error detection circuit 39 detects an error in 
recording, the disc drive unit 34 informs the file access 
control circuit 32 via the drive control circuit 33 of the 
error, that is, error data which includes error status and 
5 s logical address of the error sector. 

[0039] In Fig. 1A, it is assumed that an error occurs 
at a sector of which sector number is K In response to 
the error detection, the file access control circuit 32 
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stops writing the AV data from the buffer memory 32a 
and assigns one more cluster to the chain and stores a 
defect mark data in the cluster bit map table 38 to inhibit 
to use the cluster in which the error occurs. The position 
on the area recording medium 11 of the added cluster 
in the chain (link) is determined at will. The file access 
control circuit 32 temporally stores the cluster number, 
a relative sector number and the relocated cluster 
number. 

[0040] Next, the head is controlled to access the fol- 
lowing cluster (L + 1). The file access control circuit 32 
reads the buffer memory 32a and records the realtime 
data from the sector K of the following cluster (L + 1), 
when the head reaches the sector K of the following 
cluster (L+1) 

[0041 J In an idle interval or after recording^ the file ac- 
cess control circuit 32 copies the recorded data on the 
sector (K = 1) to the sector (K -1) of the cluster L at the 
sector (K = 1 ) to the sector (K - 1 ) of the cluster (L + 1 ). 
so that the realtime data at the cluster L is relocated at 
the cluster (L + 1). Then, the file access control circuit 
32 stores defect mark data on the cluster bit map 38 and 
erases the cluster number, the relative sector number, 
and the relocated cluster number which were temporally 
stored by the file access control circuit 32 
[0042] When any other error occurs during the copy 
of those sectors, mentioned cluster reallocating opera- 
tion is executed recursively. 

[0043] As mentioned^ the cluster bit map control cir- 
cuit 37 records data of the cluster bit map 38 on the area 
recording medium 1 1 , so that a semiconductor memory 
for storing the delect status and used status is not used 
because the data of cluster bit map 38 is recorded on 
the area recording medium 11 . 

<THIRD EMBODIMENT 

[0044] Fig. 4 is a block diagram of a realtime data re- 
cording apparatus according to a third embodiment. 
[0045] The realtime data recording apparatus of the 
third embodiment includes an audio and video data re- 
cording and reproducing control circuit 41, a file access 
control circuit 42, a drive control circuit 43, a disc drive 
unit 44, a cluster link table 45, and a cluster bit map 46. 
The realtime data recording apparatus of the third em- 
bodiment further includes an access monitoring circuit 
47 and a scan control circuit 48. 
[0046] Audio and video data (AV data) is supplied to 
the audio and video data recording and reproducing 
control circuit 41 in a recording mode The audio and 
video data recording and reproducing control circuit 41 
controls recording in response to a recording request 
and controls reproducing AV data in response to a re- 
producing request (a reproducing mode). In the repro- 
ducing mode, the audio and video data recording and 
reproducing control circuit 41 outputs the AV data read 
from the disc drive unit 44. 

[0047] In the recording mode, the file accessing con- 



trol circuit 42 generates a file, that is, a chain of clusters 
in the cluster link table 45 with reference to the cluster 
bit map 46, wherein the chain represents cluster number 
data of clusters used in the file and the order of theclus- 
s ters used in the file. The file accessing control circuit 42 
registers the chain (link) as a file in the cluster link table 
45. The cluster bit map 46 stores using status and in- 
hibitive and defect status of clusters. 
[0048] In response to a recording request, the file ae- 
ro cess control circuit 42 operates the drive control circuit 
43 to write the AV data from the audio and video data 
recording and reproducing control circuit 41 into the disc 
drive unit 44. The disc drive unit 44 stores the AV data 
from the drive control circuit 43 on the area recording 
f= medium 11 therein in accordance with the cluster data 
from the file access control circuit 42. 
[0049] During recording, the access monitoring circuit 
47 detects an idle interval in accordance with the interval 
of the request inputted to the audio and video data re- 
20 cording and reproducing control circuit 41 and with com- 
mand execution time of writing and reading the realtime 
data When there is an idle interval during recording the 
realtime data at one cluster (no recording or reproducing 
requesl or the data transfer rate for recording or repro- 
25 ducing is higher than data amount to be processed at 
that instance), the access monitoring circuit 47 operates 
the scan control circuit 48. The scan control circuit 48 
successively scans the sectors of the cluster on the disc 
drive unil 44 to read the recorded realtime data or veri- 
30 fies the recorded realtime data with the realtime data in 
the buffer or check error detection codes of the sectors 
by controlling the file access control circuit 42. 
[0050] When there is an error at the sector K as shown 
in Fig. 1 A, the file access control circuit 42 stops writing 
as the AV data Irom the buffer memory 42a and assigns 
one more cluster to the chain and stores defect mark 
data in the cluster bit map 46 to inhibit to use the cluster 
in which the error occurs. That is, the file access control 
circuit 42 compensates the link table in response to the 
40 error detecting circuit in accordance with the bit map 46 
to inhibit to use the cluster in which the error is detected. 
The position in the disc drive unit 1 1 of the added cluster 
in the chain (link) is determined at will. The file access 
control circuit 42 temporally stores the cluster number, 
ts a relative sector number, and the relocated cluster 
number. 

[0051] Next, the head is controlled to access the fol- 
lowing cluster (L + 1). The file access control circuit 42 
reads the buffer memory 42a, and starts recording the 
so realtime data from the sector K of the following cluster 
(L + 1 ), when the head reaches the sector K of the fol- 
lowing cluster (L+1). 

[0052] In an idle interval or after recording the file, the 
file access control circuit 42 copies the recorded data 
55 on the sector (K = 1) to the sector (K - 1 ) of the cluster 
L at the sector (K = 1) to the sector (K - 1 ) of the cluster 
(L + 1 ), so that the realtime data at the cluster L is relo- 
cated at the cluster (L + 1 ). Then, the file access control 
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circuit 42 sloros dGf ect mark data on the cluster bit map 
46 and erases the cluster number, the relative sector 
number, and the relocated cluster number which were 
temporally stored by the file access control circuit 42. 
[0053] When any other error occurs during the copy 
ol those sectors, mentioned cluster reallocating opera- 
tion is executed recursively. 

[0054] As mentioned, realtime data is recorded on a 
disc at a unit of cluster including successive sectors 
When an error occurs in recording, the realtime data to 
be recorded in one cluster is relocated at another clus- 
ter, wherein successive sectors in each cluster are phys- 
ically nearly arranged, so that movement of head is re- 
duced when an error occurs and realtime data is record- 
ed without losing the realtime data. The area recording 
medium may be scanned to detect an error in recording 
during an idle interval The idle interval is detected in 
accordance with the request interval of storing and re- 
producing and with writing and reading execution time. 
A bit map table for storing used status and defect status 
may be recorded on the area recording medium. Logical 
sector address in a sector may be converted into a phys- 
ical sector address such that sectors indicated by the 
physical sector address converted from the logical see- 
tor address in a cluster are physically nearly located on 
the area recording medium. 

[0055] Accordingly, though an error occurs during re- 
cording the realtime data, the realtime data is continu- 
ously recorded on an area recording medium by relo- 
cating the realtime data to be recorded at the cluster at 
the following cluster. 



Claims 

1 . A method of recording realtime data on an area re- 
cording medium comprising the steps of: 

(a) recording said realtime data on said record- 
ing medium to locate said realtime data at unit 
of a cluster including successive sectors phys- 
ically nearly located each other on said record- 
ing medium; 

(b) detecting any errors in recording said real- 
time data; and 

(c) in response to detection of an error, relocat- 
ing said realtime data at one of said clusters, 
where said error is detected, on another cluster 
by recording. 

2. A method according to claim 1 , wherein referring to 
the sector at which said error is detected as the 
sector, L being a natural number, said method fur- 
ther comprising the steps of: 

temporarily storing said realtime data with a 
buffer to record said realtime data on said recording 
medium in step (a), wherein said realtime data from 
said buffer memory is recorded on said area record- 
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ing medium at said another cluster from the L th sec- 
tor of said another cluster in response to said error 
and said realtime data is read at said one cluster 
and recorded at said another cluster from the first 
s sector to the (L-1 )* sector. 

3. A method according to claim 1 or 2, wherein said 
successive sectors in each of said clusters have 
monotone increasing physical sector numbers. 

10 

4. A realtime data recording apparatus comprising: 

storing means including an area recording me- 
dium for storing realtime data at a unit of cluster 
including successive sectors which are physi- 
cally nearly located; 

a bit map table for defect status and used status 
in said clusters; 

a link table for generating a link of said clusters 
20 in accordance with said bit map table to provide 

a file of said realtime data, 
file access control means for operating said 
storing means to store said realtime data in re- 
sponse to a recording request; and 
25 error detecting means responsive to said area 

Storing means for detecting an error in storing 
said realtime data, wherein said file access 
control means relocates said realtime data at a 
first cluster ol said clusters on a second cluster 
30 of said clusters which is physically near said 

first cluster in response lo said error detecting 
means in accordance with said bit map table 
and said link table. 

35 5. A realtime data recording apparatus according to 
claim 4,. wherein said bit map table comprises a 
semiconductor memory. 

6. A realtime data recording apparatus according to 
40 claim 4 or 5, wherein said area recording medium 

further stores data of said bit map table. 

7. A realtime data recording apparatus according to 
claim 4, 5 or 6, wherein said file access control 

<*5 means operates said storing means to store said 
realtime data with logical address of said cluster, 
said realtime data recording apparatus further in- 
cluding converting means for converting said logical 
address to physical address, said storing means 

so storing said realtime data with said physical ad- 
dress of said cluster, said bit map table controlling 
defect status and used status of said clusters with 
said physical address of said cluster. 

55 8. A realtime data recording apparatus according to 
claim 4, 5, S, or 7, wherein said successive sectors 
in each of said clusters have monotonically increas- 
ing physical sector numbers. 
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9. A realtime data recording apparatus comprising: 

storing means including an area recording me- 
dium for recording and reading realtime data at 
a unit of cluster including successive sectors at s 
writing and reading data Iransfer rates, said 
successive sectors being physically nearly lo- 
cated each other; 

a bit map table for storing defect conditions and 
used conditions in said clusters; '<> 
a lin k table for generating a file and a link of said 
clusters in accordance with said bit map table; 
file access control means for operating said 
storing means to record or read said realtime 
data in response to a request; is 
idle interval detecting means for detecting an 
idle interval in storing or reproducing said real- 
time data in accordance with said writing and 
reading execution time and said request inter- 
val; and 2° 
error detecting means responsive to said idle 
interval detecting means for detecting an error 
in a cluster, wherein said file access control 
means relocates said realtime data at a first 
cluster of said clusters to a second cluster of 
said clusters which is physically near said first 
cluster in response to said error detecting 
means in accordance with said bit map table 
and said link table. 

30 

10. A realtime data recording apparatus as claimed in 
claim 9, wherein said tile access control means, in 
response to said error detecting means, compen- 
sates said link table in accordance with said bit map 
table to inhibit to use said cluster in which said error 35 
is detected. 



error detecting means responsive to said stor- 
ing means for detecting an error in storing said 
realtime data; 

a link table tor generating a link of said clusters 
in accordance with said bit map table via said 
converting means to provide a file of said real- 
time data; and 

file access control means for operating said 
storing means to store said realtime data with 
said logical sector address in response to a re- 
cording request, wherein said file access con- 
trol means relocates said realtime data at af irst 
cluster of said clusters to a second cluster of 
said clusters with said logical sector address in 
response to said error detecting means in ac- 
cordance with said bit map table and said link 
table. 



11. A realtime data recording apparatus according to 
claim 9 or 10, wherein said successive sectors in 
each of said clusters have monoton ical/y increasing 40 
physical sector numbers. 

12. A realtime data recording apparatus comprising: 



a disc unit including: *5 
a storing means including an area recording 
medium for storing realtime data at a unit of a 
cluster and data of a bit map; 
converting means for converting between logi- 
cal sector address and physical sector address so 
such that sectors indicated by said physical 
sector address converted from said logical sec- 
tor address in a cluster are physically nearly lo- 
cated on said area recording medium; 
bit map storing means for storing defect status ss 
and used status of said sectors with said phys- 
ical address in said area recording medium as 
said bit map table; and 
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